We report the results of the Y substitution in Sr 1−x Y x Si 2 with x Յ 0.15 via measuring the temperature-dependent electrical resistivity, thermal conductivity, as well as Seebeck coefficient. Upon substituting Y onto the Sr sites, the electrical resistivity exhibit semiconducting behavior and the room-temperature electrical resistivity tends to reduce for x Յ 0.08. The thermal conductivity also decreases with increasing the Y content. Moreover, the Seebeck coefficient has a substantial increase and a maximum of about 220 V / K at around 80 K has been found for x = 0.08. These promising effects lead to a significant enhancement in the thermoelectric performance characterized by the figure-of- 
Silicides with semiconducting or semimetallic characteristics have attracted considerable attention because of their practical applications in electronics and thermoelectrics.
1-3 It is of particular importance that those silicides are composed of nontoxic and naturally abundant elements in the earth's crust. Recently, SrSi 2 was reported to be a narrow-gap semiconductor with a band gap of 35 meV estimated from the Hall coefficient between 180 and 300 K. 4 Band structure calculations, [5] [6] [7] [8] on the other hand, indicated the presence of a sharp pseudogap in the Fermi-level density of states ͑DOS͒, suggesting a semimetallic character for SrSi 2 . As proposed by Mahan and Sofo, 9 materials with sharp electronic band features of a few tens of meV from the Fermi level would be promising candidates for developing highly efficient thermoelectrics. As a matter of fact, SrSi 2 was reported to have a large Seebeck coefficient ͑S͒ of approximately 130 V / K at 300 K. 10 However, the thermoelectric performance is hampered by its relative high electrical resistivity ͑ Ӎ 1 m⍀ cm͒ and thermal conductivity ͑ Ӎ 5 W/ m K͒ at room temperature, 10 with respect to the dimensionless figureof-merit ZT = S 2 T / . In general, the difficulty in achieving good thermoelectric performance is characterized by the need to minimize the electrical resistivity and the thermal conductivity of materials, while enhancing their Seebeck coefficient. The strategy to optimize these parameters usually involves the substitution of different elements to alert the electronic band structures in the vicinity of the Fermi level and to enhance the phonon scattering by introducing crystallographic disorder.
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For the present case of SrSi 2 , the application of an external pressure has an effect to reduce the electrical resistivity, as observed by Imai et al. 12 This encouraging finding suggested that further improvements of the thermoelectric performance on the SrSi 2 -based alloys may be made by substituting elements with a small atomic radius which would induce a positively chemical pressure in the system, similar to the pressure effect. With this motivation, we investigate the effects of the chemical substitution on the thermoelectric properties of Sr 1−x Y x Si 2 ͑0 Յ x Յ 0.15͒ as Y has a smaller atomic size than Sr. In addition, the replacement of Sr by Y would cause a band structure modification since Y has one more electron in its valence shell than Sr, providing an opportunity for the proximity of the Fermi level to a sharp peak in the DOS.
Polycrystalline Sr 1−x Y x Si 2 samples were prepared by mixing appropriate amounts of elemental metals. Mixture of high-purity elements were placed in a water-cooled copper crucible and then melted several times in an argon arcmelting furnace. An x-ray analysis taken with Cu K␣ radiation on powder specimens was consistent with the expected P4 3 32 structure. 13, 14 The variation in lattice constant as a function of the Y concentration is shown in Fig. 1 . It is clearly seen that the lattice constant gradually decreases with x, indicating that the Sr sites are successfully replaced by Y atoms, according to Vegard's law.
The temperature variation in the electrical resistivity for the Sr 1−x Y x Si 2 alloys is illustrated in Fig. 2͑a͒ , obtained by a standard dc four-terminal method during warming process. The electrical resistivity of SrSi 2 exhibits a semimetallic character, showing weak temperature dependence, in agreement with the prediction by the band structure calculation. On the other hand, ͑T͒ exhibits a negative temperature coefficient of resistivity ͑TCR͒ for each Y-substituted sample, finding reminiscent of semiconducting behavior. However, other mechanisms such as a variable range hopping ͑VRH͒ process could also induce the negative TCR response. To a͒ Electronic mail: ykkuo@mail.ndhu.edu.tw. Figure 2͑b͒ shows the Seebeck coefficient as a function of temperature for the Sr 1−x Y x Si 2 alloys. The positive sign of S for the stoichiometric compound of SrSi 2 implies that the hole-type carriers dominate the heat transport. The roomtemperature S value of about 135 V / K is consistent with the previously reported result. 10 For the slightly substituted sample ͑x = 0.03͒, the magnitude of S tends to reduce, presumably attributed to the band filling effect, as Y has one more electron in its valence shell than Sr. Upon further substituting Y for Sr ͑x Ն 0.05͒, the magnitude of S becomes to increase and consequently decreases after passing through a highest one for x = 0.08. The change in S with higher Y amounts indicates the modification of the electronic band structure. In these alloys, the Seebeck coefficient develops a broad maximum, a common feature due to the contribution of the thermally excited electrons across their pseudogaps.
For x = 0.03, 0.05, and 0.10, the sign of the lowtemperature S data is negative accompanied by negative peaks at around 50 K. Such a feature can be qualitatively interpreted in terms of two-carrier conduction mechanism. Accordingly, the total S can be expressed as
where S n,p and n,p represent the Seebeck coefficients and electrical conductivities for the n-and p-type carriers, respectively. Since the signs of S n and S p are opposite, tuning these quantities could result in a sign change in S. For these Y-doped samples, the low-temperature Seebeck coefficients are mainly dominated by the n-type carriers. However, with increasing temperature, the intrinsic electrons and holes are excited across the pseudogaps. If the holes have a slightly higher mobility than the electrons, the thermal transport is increasingly governed by the p-type carriers, as we observed in these materials.
In Fig. 3 , we display the observed thermal conductivity for all studied samples. At low temperatures, increases with temperature and a maximum appears between 20 and 40 K. This is a typical feature for the reduction in thermal scattering in solids at low temperatures. A remarkable trend found in is that the height of the low-temperature peak decreases drastically with increasing the substitution level, indicative of a strong enhancement in the phonon scattering by lattice imperfections. On the other hand, the thermal conductivity exhibits a marginal reduction with the substitution level for T Ն 200 K, showing a room-temperature of about 5 W/mK. This is attributed to the dominant lattice thermal conductivity ͑ L ͒ to the total , as analyzed by Hashimoto et al. 10 for Figure 4 shows ZT as a function of temperature for Sr 1−x Y x Si 2 . Remarkably, the Sr 0.92 Y 0.08 Si 2 specimen has the highest ZT = 0.41 at room temperature. This is mainly due to the fact that both and S are optimized with this concentration, although no significant reduction in is achieved. This result can be ascribed by the simultaneous presence of the sharp Fermi-level band edge as well as the high mobility of the carriers for this composition. While the highest ZT value among the studied compositions is a bit smaller than that of the optimized Bi 2 Te 3 ͑ZT Ӎ 0.87͒, 16 it is comparable to the 19 It is apparent that the thermoelectric power factor of Sr 1−x Y x Si 2 is indeed enhanced with a suitable dopant level. However, the necessary reduction in L should be further improved to enlarge the ZT value.
An extensive investigation of the effect of Y doping in Sr 1−x Y x Si 2 is presented via the thermoelectric measurements as a function of temperature. We clearly demonstrate that the Y substitution represents a good opportunity for improving its ZT, making this system attractive for possible candidates for low-and intermediate-temperature thermoelectric applications. Small amounts of Y dramatically affect the electronic band structure, and thus the electrical transport properties of these materials. However, one of the challenges which still remain is to reduce the lattice thermal conductivity. Efforts to utilize the mass fluctuation scattering to lower are being employed. 
